SUMMARY A detailed neuropathological examination has been undertaken on a consecutive series of head injuries dying in the Institute of Neurological Sciences, Glasgow, between 1968-72 (151 cases) and 1981-82 (112 cases) 
It was not until the 1970s that there was full recognition of the frequency and distribution of ischaemic brain damage in fatal non-missile head injury, and that much of this damage could be attributed to a critical reduction in regional blood flow.' In the West of Scotland this led to increased attention to the recognition and treatment of hypoxia and hypotension at the scene of the accident, during interhospital transfer,2 in critical care units and to the detection and relief of cerebral compression from traumatic intracranial haematoma. 3 The severity ofischaemic brain damage was graded. Severe comprised those cases in which the lesions were diffuse, multifocal and large within the distributions of arterial territories; moderate when the lesions were limited to the arterial boundary zones, singly or in combination with subtotal infarction in the distribution of the cerebral arteries, or ifthere were 5-10 subcortical lesions; and mildifthere were five or less small lesions in the brain.
The clinical records of patients were assessed for evidence of a lucid interval, that is, the ability to talk, before deterioration in the conscious level."
Statistical analysis
The data presented in tables 2-10 are for the most part categorical, the exception being the contusion index data in table 4 . The statistical analysis of the categorical data has been based on Pearson's chi-square statistic. Note that this test contrasts the proportions of cases in the various categories between the two groups. To help in the interpretation of these tests and to identify whether changes in proportions could be associated with differential changes in incidence of the various outcomes, the per annum incidence rates of the outcome categories are given in parenthesis after the corresponding frequencies. The contusion index data were analysed using the Mann Whitney test since the contusion indices are not normally distributed. Results
The age and sex distribution at the time of injury are shown in table 1: there were no differences between the 11 . In Group 1, falls, a survival of > 72 hours, a lucid interval and ischaemic damage in arterial boundary zones of the cortex and in the striatum, the globus pallidus and other deep structures were more common than in Group 2. In Group 2 there was a statistically significant increase in injury due to road traffic accidents, supratentorial haematoma, brain swelling and diffuse ischaemic brain damage.
Discussion
Ischaemic brain damage is common in patients who die after a non-missile head injury and, in our experience, was as common in the early 1980s as in the late 1960s and early 1970s. It seems likely therefore that it remains an important cause of mortality and probably also of morbidity in patients who survive a severe head injury.
It is necessary, in interpreting the findings of this study, to note that they reflect cases drawn from two very different populations. Thus, in the period covering Group 2, there were almost three times more head injuries per year admitted to the Neurosurgical Department than between 1968-72. These included greater numbers ofpatients with injuries that were severe from the start and who never talked; such patients were transferred more rapidly than in 1968-72. In the earlier time period, patients were observed for longer before transfer, which was usually arranged only after the patient had shown deteriorating consciousness thought to be a result of a compressing intracranial haematoma, The change in policy led to an increased detection of intracranial haematomas and to improved results in operated cases.3 Despite these differences, the age, sex distribution and survival were similar in these two groups of fatal cases. In contrast, there was a higher incidence of injuries due to a fall between 1968-72 (Group 1) than between 1981-82 (Group 2), the converse being true for RTAs, and more cases died within 72 hours and fewer had a lucid interval in Group 2 than in Group 1. There was a higher incidence of supratentorial haematomas, diffuse axonal injury and brain swelling in Group 2 than in Group 1, but the proportion of cases with structural evidence of raised intracranial pressure was the same in the two groups. These findings are perhaps rather surprising as it might have been expected that the pattern of damage would have reflected more closely the type of injury. Thus it is reported that there is a higher incidence of fracture of the skull, contusion, intracranial haematoma and raised intracranial pressure after a fall than a RTA. '3 In the present data the reverse was almost true insofar as supratentorial haematoma and brain swelling were more common in Group 2, which contained more cases of RTA than a fall, than in Group 1 in which the opposite was true.
The fact that the proportion of cases with raised intracranial pressure was the same in the two groups might explain why the amount of ischaemic brain damage in Group 1 (92%) was similar to that in Group 2 (88%), as much of the ischaemic damage in fatal head injury is attributable to distortion and internal herniation of the brain in relation to a high intracranial pressure.'6 It is, however, also clear that a considerable amount ofthe ischaemic damage is due to the changes in cerebral perfusion pressure irrespective ofa high intracranial pressure.'7 Raised intracranial pressure and ischaemic brain damage can be produced by many factors and the pattern of ischaemic brain damage is related to mechanisms.'617 In view of the differences in type of injury and other findings in the two groups, changes in occurrence of varying patterns of ischaemic brain damage might therefore be expected.
The ischaemic damage in the cerebral cortex took several forms. Between 1968-72 it was most commonly centred on the boundary zones between the major cerebral arterial territories, particularly between the anterior and middle cerebral arteries, and in the majority of cases it was bilateral. Diffuse damage Graham The changes in the pattern of the incidence of the lesions and their proportions reflect the effects of a change in clinical practice, in particular in the policy of the Department of Neurosurgery. Nevertheless, this study has shown that ischaemic brain damage is still common in patients dying from head injury in this Institute. Improvements in the management of head injured patients should still be aimed at avoiding the occurrence of ischaemic brain damage or at minimising its consequences.
